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(54) METHOD FOR MANUFACTURING OPTICALLY ACTIVE 6,6'-DIMETHYL-1.1'-BIPHENYL- 

2^-DIOL DERIVATIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing an optically active 6, 6'- 
dimethyl-1, 1'-biphenyl-2, 2'-diol derivative, an optically active 5, 5'-substituted~6, 6'-dirnethyl- 
1, 1'-biphenyl-2, 2'-diol derivative useful as a raw material thereof, and a manufacturing method 
thereof. 

SOLUTION: A racemic 5, 5'~substituted-6, 6'-dimethyM , 1 '-biphenyl-2, 2'— diol derivative is 
converted into a phosphate of an optically active secondary alcohol, then optically resolved, and 
hydrocracked to give the optically active 5, 5'-substituted~6, 6'-dimethyM, 1 -biphenyl-2, 2'- 
diol derivative. Thus obtained derivative is dealkylated to give 6, 6'-dimethyl-1 , 1 '-biphenyl-2. 
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l^yl, tz\tyy%ifiZ «9#f4 L^ 0 #R 2 ti^*L^ti^4oT^"C<>^v>^ 

[0 0 3 6 ] 

(4) -C^S*U>, 04 tv^b^ft^frffilt LTti, R l ^tB ui<?)^t LTii, 
3 . 3 ' , 5, 5 ' -ff 7-^-'7i* , J'- 6, 6 ' - >M f-JV- 1 , 1 ' - \£ 

7*^-2, 2' -y't-iK 3, 3' , 5, 5' - r h 9 - * - v -7 'J - JV- 4 
, 4' , 6. 6' -f f5^f;V^f .)I>-l, 1' -e7^xjV-2, 2' -v^-Jl/, 
4, 4' -v;?uu-3, 3' , 5, 5' -r f7-?->t'J~-/f;V-6, 6' -v 
^f-^-l, 1' -tf7x^-2, 2' --Jt-)V\ 4, 4' - y 7 )Vt n - 3 , 3' 
, 5, 5' -r 1^7-^-yt9-7*f^-6. 6' -v^f-JV-l, 1' -lf7x^ 
-2, 2' -yt-.'K 4. 4' -v^h*5/-3, 3' , 5, 5' -f f y-^-yt 
ij _ y^. } i - 6 < 6 > _ y ^ ; p _ x f i ' _ tT7 «x 2 , 2 ' - ->7t - ;V©:ft#fS 

[0 0 3 7 ] 

R 1 ^ -f V yv\f )VM<Dii<Dk LTfi, 3, 3' -yf 77nifjV-5, 5' -v^-v 
6' ->^f)l'-l ) 1' -e7xr.jV-2, 2' 3, 
3' ->M7 7*nkV5, 5' -y^-yt'J-7*f^-4, 4' , 6, 6' -ff9 
1' -t'7.^/l'-2, 2' -y^-JV, 3, 3' - y-f 7 7*n tf ;v- 4 , 
4' -y^nn-5, 5' - v * - -> ^ 'J - 6 , 6' -y^f 1* -if 

7i" 'l-' — 2 , 2' -y't-*, 3, 3* -V-i yy'v^P- 4 , 4' -y'7^0-5 
, 5' -y7-^t'J-7f;V-6, 6' -y^fiV-1, 1' -t*7iX^-2, 2' 
-y.i-JK 3, 3' -yM77*ot:jV-4, 4' h 5 , 5' 

0-'7'f-^-6. 6' -y*<f-)l>-l, 1' -tf7x^.;v-2, 2' - v;t - «0 

[0 0 3 8 ] 

R 1 3 ' 7 7 }V^<Oii<Dt LTsjy 5, 5' -v^-y-Y 'J -7':7;l/- 3, 3' , 6, 6' 
-T 1 , 1' -k*7x^V-2, 2' -7i-)K 5, 5' -7?-yf 'J 

--f^)V- 3, 3' , 4, 4' , 6, 6' -^*^f-;V- 1, 1' -e7i-)P-2 
, 2' -vt-;K 4, 4 ' -y?nn-5, 5' -y?-->f 'J - 7f )V- 3, 3' 
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, 6, 6' ~T Y 7 7 1 , 1' -lf7i^-2, 2' -y:t-7K 4, 4' -y 

7JVin-5, 5' - y 7 - v 7 'J - T'f- )V — 3, 3' , 6, 6' -f f7^fJV-l 
, 1' -fcf7x~/I/- 2, 2' -y^-;K 4, 4' ->7K->-5, 5' -y?-y 
•V 'J — 7*f7V — 3 , 3' , 6, 6' •- -r }- 7 A 7 H- •••• ] . 1' - fcf 7--t-;V- 2 , 2' - 

y .t - ^ , co ytmfr&it&mf t>ti&o 

[0 0 3 9 ] 

X^tff-t L Wk^tf UTI±, 3, 3 ' , 5, 5 ' - r h 7 - 9 - y 7 'J - 77 7- - 6 . 
6' -y7f7V-l, 1* -e7x-^-2, 2' -y*-;l/, 3, 3' , 5, 5' -r 
f7- ; /-y J 1 ''J-7fil'-4 ( 4* , 6, 6' -f h5^f /P- 1, 1' -tf7 
2' -y.t-iV, 3, 3' -y >f V 7°n 5 , 5' -77-77 'j-7 

f7P-6, 6' -y^fa-l, 1' - tf 7 2, 2' -y.*-;K 5, 5' -y 

^-y-Y 'J -7'f-^- 3, 3' , 6, 6' - t b 7 7 7 )V - 1 , 1' -tf7^~;V-2 
, 2' -y^-'K 5. 5' -y 7-7 7 'J *-7'77V- 3, 3' , 4. 4' , 6, 6' 
- ^ * -9- ^fjv-i, i ' -t* 7 . - }V -2, 2 ' - y * - ;v CO *#V»f*^;pf h =K & 

[0 0 4 0 ] 

t^ffimt :»IK3, 3' , 5, 5' -t F7-^-yf'J-7f;V-6, 6 

' -y^fip-], r -e7.i^f-2, 2' -y#*-;i/-e&& 0 

it (i) -e^3*t&*M<^ft£i>ii\ ffiJEtfci^t, it (2) T^MiMb&twJg 

it (1) cO^fj^JMTiV^MbE.tSLTit (2) <^kfrtf£#£ 0 

[0 0 4 1 ] 
<!«!> 

mr Mmmim^mz h&i><v-ctt%^i!)K m^mmmm^ht^o mmmt 

GO 7 'J - ;V 7 ;i/ * 7 'gfc , 7 7 7 7 7 * 7 ft > h ! J 7 ;V t D ? 7 7 ^ * 7 j& : f • <7> 7 JV ^ )V 

7>^>S, h 'j 7 n J: 7 Z S M- 5 fw-t't h , ify^r^ 

-??7 Naf i on-HWI« mfbT;i, 5 ~7 7, ftlii&, »yvA, M 
-fkf - 7 7, -7 7 7 r r 7 7 7 7 s n # * y F , -7 7 7 7 h 7 7* h 7 y F# (7} ;k 7 7 If 

tflKtt, 7 h )Ki. 7 7 ;v * 7 m<?> J: Hry- ^7 .7 * 7 if, mtr ;u 5 - 

7 A#%tf PjtL-^o 
[0 0 4 2 ] 

m 7 ,7 7 Mb*ff a m&m* k mixi>, m k m& s ft & m -e \t & < , v ^ <t 

1" 4- *> % , 7f)Ki 7 7 ,7 * 7i^i ^ & i§-£Hc fi 4 K 7 ^ 7 tc X *) 4St 

&t 77 y 7fb^t!^»^^^*1-&fci6t-«^ffl^TJtlMii1-£C: t^'Sf L < 

[ 0 0 4 3 ] 

<W> 

f'tL(?)^-eafeoT'bm=b*v^ ttitf, -<7-if77 F;n7 ^y7-yf«Kft6 

~ 1 2 <7)7f «Fdb7X;t , ft'it^<7>Rtm 2-10 coMK^ 7 ^ ^ 7 x h n 7 7 7 # 
cd r. h n 7 .7 .7 7 , y 7 f • 7 7 5 K , y 7 7- ;V 7 -b h 7 5 7 il- 7 ;V 7 5 F ^ s 
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m ^ h ti &o tit, y ^ >■ , h iv > , * v > #<D^»Rft7jc|§^ h 9 > * r ^ + 
)vitK x 19 as vMfrtfUM, -c * * t v> o fr-e=fc ijfflLi^ 

[0 0 4 4 ] 

m^fflv^n^ii, 0 t:^£> 1 5 ot^ttH-cffibat&o 4fc, tlftrjv 

3 ^ (7) ;p --f X v> & j§ £ & , — 2 0*C f)150 *C <F)%IW Tfrto *l& o $ £ , 7 
^ 5 SI#S££ ffl ^ h $§£Hc gig^ 6 3 5 0 K<Dmm<V X *) MU^jbUZ o 

[0 0 4 5 ] 

<BfW> RJS ** B9 K \M l X # tc $1J R $ *i & t> <z> -c it < , ft i^t( 0 D T WM <D M & 

*mmm k %m-tz> m^ttm^ x ii^^ 0 mnumfrfrhm <d 

<J£13> ElSEtCILtii, #fciWIR$*i& < , Ml T o r r«coM 

EE^ 6 1 M p a ^JK^iBBE 4 "Cft S;<DisgH -CTO-C* & 0 

<5t (2) c?Mt#$<D$iPj> 
[0 0 4 6 ] 
[ft 1 2 ] 



R2 4 


f 4 


hXr 4 


H v^v R 






M kST° h 


Me ff^OH 


H T R4 




(2-1) 


(2-2) 



[0 0 4 7 ] 

-mxi (2) if, 

R 2 'v r , 11-20(0, LXiyX vv^ft/Xfl, i&f & i - i o 

% ii l-io 4 L < , 1 ~ 5 # J: *) 0 H^o 7 ;w 3 a >U *<Kj iklii - 5 tfft 4 
[0 0 4 8 ] 

p)<^kj V r (iV< C&4 \'i C H > Uh-'lH 1 ^ £ *i <d * -c <{> , - ^ 

umk&mv>&mm£>-?$> z>tz#>n — e* &<d» * t ^ 0 

[ 0 0 4 9 ] 

R 4 ( i ) *<vR 1 -f%*>*>jk%& i~20 ^ItolSt^^o fi>i 

L ^ ^-^/j^ft i : fi R 1 <D £ i 0 

K«« 1 ~ 1 0 ifi L < , 1 ~ 5 ^'J; ») 04 L^o 

Kft7jctX t LTIiTJ^iVi, T0- .^S, r^JU^r^SAWfeti*^ Jg*Mfc#» 
?)Af«t|,l)fit'? ^4riH«f Lt >o 
[0 0 5 0 ] 
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I&st (2) ~e^£ti<Mb^tMi> /^^J^M^M^i^«<bOTfg^*^^T#lt 

fife»tL4 e (Tifi5U-« (s) i^mmnm $ tiTv> & a*, fch&i-* (r) 

) 

[0 0 5 1 ] 

Mb i 3 ] 



Me "A-OH 




Me^ 



[0 0 5 2 ] 
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(a) (i)Tia^ ( 3 ) -en $ y -fe 5 5, 5 ' - ttlfe - 6 , 6 ' - v 7 f- - 1 , 

i ' - tf 7 ~ >w - 2 , 2 ' - v * - frmmmt&m t , a i >h m t y > , & <t ci 1 1 ) 

(b) fsML IT'J > |x .7, r «, {c« L fcftt , 
(Off K i *) »5>«!l LX%i^m&fr*m& U 

[0 0 5 3 ] 

Mb i 4 ] 



[0 0 5 4 ] 

x # - ^ , etv- ^ > v •/ w a#>w$ if <b*i&o f^$L< f i * > h - 

[0 0 5 5 ] 

< (a) * * 7 7 h # tf OMii^ffi > 

*X7r>f Mfc^&li, (a-1) HJB-fb'J>t3fcW14 2jRT^3->P*, RJS$*"C4 

|t;,y^nn*^7T^Ht«IfL, £ it fc 5 * 5 « (3) testis 

6, 6 ' - v ^ f - ;i/ - .1 , 1 ' - fcf 7x.-|-2, 2 ' - v * - >Wfc&& t £ 5.J& £ 
*4£ttJ: *3 & i t § & o 
[0 0 5 6 ] 

SO (?) t L T ii , (a-2) = j&ft V y t 7 -fe 5 #7) ^ ( 3 ) T7 H $ tl & » 6 , 6 

' - v7 f- )i- I, I ' - fcf 7 x~;v- 2 , 2 ' -v-t - ML&t) t £Rj£3-£T3M£<7> 
* 7 7 n n * 7 7 r f l> ftfrto ^ iU~- :m-tm 2 ft 7 )V 

i; i- J: 

^SjWi, fb-^ft (3) i:: J: f9f|&&77\ R 1 t LT, $ 3 y"^)V^(D 

[0 0 5 7 ] 

<-^nn* 7, 7 7 h fi$l<7> Kfc&ft > 

v 7 dd* 7 7 7 f h * wm-f z> Ji , # IMte ? ft & ti * < , S^n ^ * 

^ , His^t o y*mm Km^XE^ff ^ ^ 0 7 tc J; ») i> < '!i^ i£ f! £ 

L^ 0 

[0 0 5 8 ] 




(3) 
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< (b) <j 7 §tx. 7 r ^ -^<n mwtmM > 

[0 0 5 9 ] 

tilftUli, S^m, »m> i^lfl, 7 nlSMtf sortie l - 
2 0^i§M«S^W^£ o 

[0 0 6 0 ] 

LTIi, 7-7-\* 'J Kn/t-*^v K\ 7 3 ;wt-:fr* 

7 y.?!f]Vy^^V7>, ^>^^~^#y h\ 3 - K V ^ 7 -fe" 7#<7)RHi: 2 

L < fAMttt, 7 * 7 nnKlflfl 19 > 

[0 0 6 1 ] 

<£a>RSSJt.(-ratT(±, #KflM$*l&&?rCli& < , 311- 1 0 OVfrh 1 5 0 
XwmM-vfrtotL&o ft* Kiis -10 o*C^f> 1 0 0 t^fSBg-efrfrftSo 

< m m > E&mmKmixi, # k m m s *i s 4> # * < , ^ ^ t> i- ss d tm© $ & 

[0 0 6 2 ] 

<J±13 > m&J±ijKmiXtt, SftKMf&ZtlZ t^-Cli* < , S't l T o r rfi^coM 

jE^e> 1 m p aWM^m y ± r-c ft # co $> m -c »r -c* a <, 04 1 < Mj±-e*tti-& 0 

<Cc) ffsl&iflKJ: «^5>«!l> 

[0 0 6 3 ] 
<Cc-l)«> 

$t«, iifn mtm , * tz \± z. n h <r> m &mmm ^bti-& 0 

ij y glo. 7 r MK&m l$MU~C fi 7 9 J - )V , x 7 7 - a&R T ;i/ n - ;v *gfclft . 7' 
n tf .4" 7 m^<Dim A ^ > it > 7 -fe h > , T -t b cr. b 0 ^ ■^<7)».<7> t ^ 

[0 0 6 4 ] 

tV^f|^ H H B «i: LTIi, ;^/-JK 7-b'r-H))K i it b JVx 7 - 7 -fe h - 
h 0 n /I l f r ,r"'l -) ill 1 K < . 1 f r r ir , V nj irt . /rf] | ? t , : -f L u r -f 7 /> /l 

VH'- > 3, 3' . 5, 5' -r h ? - 7 - 7' -r 'J - 7f-;v - 6, 6' -77f7V-l, 1 
' -t'7x^l/-2, 2' -77t-;V^^lf.#$^^ V ^x^f^W^CIi, 
^7-JK is X tr 7 -fcr h - h 0 ^^5>ilttf^ Ltv>* 0 #(7 7 7 7 - yvifift 

[0 0 6 5 ] 

<Cc-2)#!± B * H #44--> 



(is) 



DP 2004-189696 A 2004.7.8 



<«»> 

mm<7)&it, mmfcziift^tiK ii«£ifa±$«£«!>, mimic^j: 

[0 0 6 6 ] 

<?%*P> 

it, 40t)^e>-20 *C«<7) ?Fa]»ffl v-> t> it i o J: >9 iff f L < it > 2 0 "C h 0 °C <7>$S 
[0 0 6 7 ] 

km*? ft? o 

< Cc-3) $ h K fr oTU^ > 

# <0 v T X r V .* v - jft<fc hh t L T Iff aiLTt M £ ?f Si -thZk K X , {& * to 7' X r 

^ # v - * to -r & c: t s wr $ -e * & o 

[0 0 6 8 ] 

? h k , mm* h itmw:<Dm ^ mv> > ? .x r ^ .* ^ - * w^j k mutate k \t , - 

- -B-MS!JL, ^M»^,lMb£-£&<t, »M^od^v\ 1tttf)v7.xfi/ 

* v - «•# & c: t ^wr^-c* * o 

[0 0 6 9 ] 

11 k $ tt tz v t x r .* v — ^is^ifb £ -e&&^ mm?)%- mm k 

X ■? V yjr ~? - < frMX § h 1 v> -? £TlgltT n & 0 

[0 0 7 0 ] 

^ > Tfcffbt f'J^A ( 2 - X h * -> x h ^ ->) 7 .'V 5 - ^ A ( R e d - A 1 ) * s J: 
[0 0 7 1 ] 

<Slt>.R.)iSS,)t{-ratT{±, #t$!IK$*Li'b<7)-CJi^ < > 1 0 0t)8^ 1 5 0 

<mm> Kj&mmKmLxi>®Km®.zti2>ii<D-?i±% < , it^m-mtxwM^m^ 

[0 0 7 2 ] 

< &t > mm&ti k mix n s # r- mm z-ti&i><v x it % < , mi to r r iie^ m 

)£t5^ 1 M p an&<vMELtXfc1i.<7)mmxm%X$>&o fit L < {i^)±-C-*Jfi1-^.o 
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limits £ t K J: i9 @ ift t f & e 7 x y - HJE-r & - i ^"C § & o 

[0 0 7 3 ] 

'Knm i 

(3, 3' , 5, 5' -r h ^-9- =st 'J ~7 v f-;V- 6 , 6' - v f7V - I , 1 ' - 

^7x^)V-2, 2' -y.t-iV©IM) 

[0 0 7 4 ] 
[ft 1 5 ] 




[0 0 7 5 ] 

1 ) v ? uu*y f- 7, 7 7-1- ] 

1 J V|)imr> CClc^iflLTt K.'Px> 15m1^H^b';> 25.9gCL88^1)£$§#S-e\ 
M £ m L < L & # *b h J.. > 23 . 5ml $ * fc O)-^ > h - * 22 . 3g(142tmol ) 

to o^^TSlSjl* 50*0 Jft L & # s £ 65- 70wnHg^ MBE I , ifc = 0 > t h )V> 
x > £ L o Ef5^+ <DBmt 0 > * £ ^v>« ?ilt CD- v 7 n a > 
H^7rO*|to ( 31 P NMR|ig^9e%. 31 P WR (K>wx.>0 £ : 174.67) 

2 ) CD-* y^-p 3,3' ,5,5'-r h 9 ~> ^ T J - rf)U-6,6'-y7 ^-l.l'-tf 7 x 

x ;i/ - 2 , 2 ' - v >f )V * 7 7 7 --f h <7? 

1 ) -C# £> CD- 77 any; 7f,'V*.X ~7 '7 4 Y 33.0gC128fnmoD^«THF (7- h 9 
fc Fn7 7>) eO.Cmm^U M»MT\ il?^«#U £tl^3,3',5,5'-f h 
7-t-7f )V-6,6'-y7 t"7j.^.JV-2,2'-y.t- ^ 50.0g(114mmcnX h 'J x. 

f^75 > 48 . 0ml (344nmo1 )?> JfcTjOHF 450mT^^$r IDfr-Cil TUo iTl»7tl§t 
*#**S«U CD- y?nor/fH77r^ h tfMik Ltz?> ZBU t 
Lrzo Ltz Y 0 xf;vr? > Mm^^5lii^'ei>* U # *b ftfc 1 IB M i 
o «.# * % & THF<7> f£* <7) tf> , K h JU x- 7 t L , « £ 
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&*«ftft£~9EfT^> CD-* y + fr 3,3' ,5,5'-r M 7 9 - -> -r \) - 7^ .^-6,6'-v 
f- ,1^7-^^-2,2'- v >f }U # ;,7 7^^#/:o ( IKS 81 . 6g, » 115%( 
^-^frX ««§«99.8%) 

• HPLCCGL^^;x.> ^«M±l^ O^Fy^ 00^2(4.6^$ xl50mm)«ffl , 20r> 7 -fc 
}>-. l.Oml/min., 254nm„ Bf [ij40.9min. N 47.2min.) 

•*H NVIR (CDC1,) d N : 0.45(d, 3H, 3-6.80), 0.66(d, 3H, 3=7.08), 0.75(d, 3H, 3=7. 
08), 0.78(d, 3H, 3-6.56), 0.87(d, 3H, 3=6.84), 0.90(d, 3H, 3=6.56), 0 . 83-1 . OlCm , 

4H), 1.12-1. 330n, 4H), 1.41(s, 18H), 1.42(s, 18H), 1.43(s, 18H), 1.46(s, 18H), 
1.55-1. 65(m, 8H), 1.96(s, 6H), 1.98(s, 3H), 2.00(s, 3H), 2.20(2H), 3.95(m, 2H), 
7.35-7.40(m, 4H) 

■ 31 P NMR Q JVX» $ : 135.99, 140.89 

3) CD-7 y-T)V 3,3',5,5'-x h 7 9-1/ V 'J-/f^-6,6'-y> fM,l'-lf7i 
~^-2,2'- v-f >l/ *7 7x- ;• cO rfi£ 

2) -?#e>*lfc, h ,vx> ^9vrtS^t? C!)-7>-7^ 3,3',5,5'-f h7?-yt'J-7'f 
;V-6,6'-v / f- ;i/-l,l'-tf 7 .x ~ JU-2,2' — V i >U * X 7 r -f h CD$1# 42 . 6g(68mmoT) 
£ h Jl>x>43Gtolfcfc#L£fi^«#Lfco 30-35. 5%<7)ii It <h7]c : t7jc 22ml (&230rmiol)£ 
30^f^"c'iKTLs 0)-jt >f7V 3,3',5,5'-r h 9 U - 7f-.?V-6,6'-7>' f7l/-l 
,l'-e7xi;v-2,2'-y4'iP *X7 7-f h LfcBt &-?Kj£*#nr £ Lfc 0 

L tzo ««v ? * >• 7 a ^ lx cd-^ > f- 

;W 3,3',5,5'-r h 7 7-> -\' U ~7*f-;W-6,6*— >' 7 f - ;V-1, l'-lf 7x^^-2,2'-yV 
;v *7 7x- h^fc e 
(JK*45.5g, W104%(h;Vo:.>-^t,O, ««£»;9S.9%) 

• HPLC(CHj--rx>x#^tt®, f 7~ h v;V COS-2(4.6mm$xl50mm)f$ffl, 2213, 7-tr 
hr-hV^ l.Oml/min., 254nm, f^KWI (S)20.0min., (R)23.6min.) 

• X H WIR (CDCI,) 3 : 0.38(d, 3H, 3=6.84), 0.61(d, 3H, 3=6.80), 0.75-1.04(m, 5H) 
, 0.78(d, 3H, 3=6.56), 0.80(d, 3H, 3=6.84), 0.84(d, 3H, 3=6.80) ,0.92(d, 3H, 3=6. 
60), 1.12-1. 38(m, 5H), 1.40(s, 18H), 1.40-1.43(1H), 1.42(s, 18H), 1.44(s, 18H), 
1.50Cs, 18H), 1.55-1.68(m, 4H), 1.69-1.77Cm, 1H), 1.94(s, 6H), 2.00(s, 6H) , 2.15 
(m, 1H), 2.46(m, 1H), 4.18-4. 35(m, 2H) ,7.43-7.44(4H) 

• 31 PNMR (hKt7) S - -7.438, -5.955 

4) (D-7 >f;v 3,3',5,5'-r7- 9 - > -r U - 7*-7;v-6,6'-77 f- ;u-l,l'-tf 7 x. 
~)V-2,2'-i/4 A> * X 7 x - h <7) yt^'yfM 

3) h )Ux>10.5g£^^ e7a.^.)U#»5>^m^(S):CR) =51.8:48. 
2(7) 3,3',5,5'-(l)-7 >f;v 3,3',5,5'-r h 7 9 - y ■>.: »J - 7f;V-6,6'-v * ?-;P-l,l' 
- tf 7 j- ~ Jl> - 2 , 2 ' - v 4 P * X 7 x - 1- 72 . 7g (114rrmol ) K *9 J — Jl> 300ml £ #fl x. T 

5 1 £ K i •? 0 JK t o 0 H2 L fc fiM'fr ti 27 . i g> fcf 7 j. - it (S) : (R) 

=97.0:3.0f*ofc 0 ±|5@KS#27.1g{:^ 7 /- )V 935ml ^j}D^ , M^LT^-«£ 

tfco I1#^j1:^t^SS -em^r i, Mr- 12|||| LT-ff,*, 

X n IIEL, e7^.^;V#M^cD«^(S):CR) =99.9:0.1 (7) (l)-7 (S) 

-3,3',5,5'-t h7?-i/V x ) - 7*f • ;U S , 6 ' - v ^ f - ;V -1,1'- kf 7 j- ~ 11/ - 2 , 2 ' - > -f ;w 
*X 7 -x. ~ h ^#fc 0 (tl|»18.8g, @ W50^) 

• HPLCCGLiM x> X|)c5t#4:l:S, ^f^-f>7V ODS-2(4.6mm$xl50mm)i$ffl, 221TJ, 7 -t 
h ^ h D ^ 1 . 0ml /mi n . , 2 54nm x UM Bt K CS) 20 . Omi n . ) 

• X H MV1R (CDCIJ <J : 0.78(d, 3H, 3=6.56), 0.78-1.05Cm, 3H), 0.80(d, 3H,3=6.92), 
0.84(d, 3H, 3=6.92), 1.24-1.34 Cm, 2H), 1.40 (s, 9H) , 1.42 (s,9H), 1.44(s, 9H), 
1.50 (s, 9H), 1.55-1. 67(m, 2H), 1.70-1.78 (m, 1H), 1.94 (s, 3H), 2.00 (s, 3H), 
2.14-2.25(m, 1H), 4.26 (m, 1H), 7.43 (s, 2H) 

• 13 CNMR $ ' 15.61, 18.89, 18.99, 20.89, 22.01, 22.76, 25.24, 31.19, 31.26, 31 
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.41, 31.56, 33.85, 35.10, 35.30, 36.13, 41.82, 48.18, 48.23, 81.93(d), 125.13, 1 
25.40, 131.04, 131.22, 134.80, 135.31, 136.75(d), 136.88, 144.37, 144.61, 145.23 
, 145.34 

♦ 31 P KMR (CDC1 3 ) 6 : -7.438 
(WPX» 6 : -5.922 

C 74.98, H 9. 91, N 0.43, P 4.79 
MNS C 74.95, H 9.72, N 0.38, P 4.77 

• HRMS 638.4437 N (ff ##1638.446) 

• lhffiMC«] Na 5 8 9 " 125.4° (c=2.02, THF) 

lEia^SMJI^^fiM, »^-e44.3g, tf7^^^#fe»^|M}i:(S): (R) =21.8 
:78.2-e*o7tr 0 iili:, > ^ ~^44Qnl«-inx_, I'MftTt^J-: Mi: L fc«> ISf 

KX >)M L7t: 0 £7)Cl)-7 7 7-JP 3,3',5,5'-r h 9 ^-7 7 0 - "/f- /l>-6,6*-y 7 
Jl/-l,l'-tf 7^-^-2,2'- v -1 ;V *^7x- r<7)«{i(S):(R)=49.7:50.3'-e$,o^ 0 
[0 0 7 6 ] 

o ft £ m k Mfi -c4o«& k 11 a l t & 11 « - 11 % m 5 1 at & k ± ^ ta its l £ 0 
# h titzB^mmm 1, £7 x x ;v#w^.?>«^(s) : (R)=o.i:99.9^«7)Ci)- 

7 y f- ;W (R)-3, 3' , 5 , 5'-r h 7 * - v 7 'J - 7*t~ JW-6, 6'-v 7 f- JV-1, l'-fcf 7t- .'V - 2 
,2'->M;ix *^7x->*#fc 0 (IIJK* 13. 2g, [S«38%) 

■ HPLC(GHj- < x>7#5t#», ft-- h v^V 0DS-2(4.fim*xl5Qm0ffiffl, 2613, 7-b 
h - l.QnVmin., 254nm % {^KWI (R)23.6min.) 

■*H MV1R (CDCI,) <? : 0.38(d, 3H, 3=6.86), 0.61(d, 3H, 3=6.98), 0.77-0.98(m, 2H) 
, 0.92(d, 3H, 3=6.42), 1.14-1.31 (m, 3H), 1.40 (s, 9H) , 1.40-1.44C1H) , 1.42 (s, 
9H), 1.44(s, 9H), 1.50 (s, 9H), 1. 55-1. 67(m, 2H), 1.94 (s, 3H), 2.00 (s, 3H), 2. 
46-2. 49(m, 1H), 4.23 (m, 1H) , 7.43 (s, 3H), 7.44(s, 1H) 

• 13 CNMR $ : 15.33, 18.86, 20.67, 21.83, 22.71, 24.63, 31.18, 31.28, 31.39, 31 
.53, 33.91, 35.19, 35.34, 36.10, 36.12, 42.58, 48.43, 48.51, 80.68(d), 125.20, 1 
25.43, 131.95, 131.34, 134.88, 135.19, 136.60(d), 136.89(d), 144.36, 144.61, 145 
.35, 145.46 

• 31 P NMR (CDC1 3 ) $ : -7.438 

*7tmm mm c 75.20, h 9.94, p 4.85 

7>«f# C 75.14, H 9.82, P 4.82 

• HRMS 638.4468, (ftJffjt638.446) 

• itl&itm la L i8S 2Z -194.0° (c=1.97, THF) 

5 ) (S)-3,3' ,5,5'-r h 7-t-7~f- ;i/-6,6'-v7 ?7V-1,1'- fcf 7 x^JV-2,2'-yi- 
n-7) 

mwm *ct , m-a^f 55 m k r a 0 ? - 7 a 0. e g asmnoi ) £ *. t m 

itU, MTlffLfco d^Sr^t^la^W 37.0ml «j§?Lfc, 4) -C#&*lfc? 
-fc 3 t*^ ma K & IK t L T < £ G )-;* 7 f- ;W CS)-3 , 3 \ 5 , 5 ' -7 > 7 ^ ~ 7 7 >J - 7'f- 
;i/-6,6'-v^f-^-l,l'-lf 7x~;l/-2,2'-7M ;v *77x-f 3.0g (4.7mmo"l)£15fr 
flTU SSTfc&fi'^fi t T U$ Wlt#3k 40 < C"C2B#[igjpmWL?to H«7ft, 
llxf^f) h ;v x 7 « £ #n £ TStfrt & MkM ^Ml, fj^TMilzfC fc 6N-HCI£;(jB 
X-T&Cfc 7 ,7 5 x 7 A c7)il.^'W Lfco h *x 7 £tJ[]x.-C#7f L, 7k® £ h ;V 

xVC-@itHLfc, HfclllWU fc«^^^^x'> A±^^L/tflc7M 
JE «ll L T ft # ^ # ^ 0 # ^ ti t8.# f± > 9 7 - ;W MM « L )fe CS)-3, 3 ' , 5 , 5 ' - 
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tz 0 (i&gl.&K «77%) 

• HPLC(GL->f ^fxn ^tl> -f ^- 0D^2(4.6mm$xl50mm)M, 22t, T -t 
h^ h'Jjv l.Oml/min., 254nm x fiy#fl#M(S)8.6min.) 

• l H WR (CDC1 3 ) 8 : 1.40 (s, 18H), 1.42 (s, 18H), 2.00 (s, 6H), 4.80(s, 2H), 7 
.38 C2H) 

• 13 CNMR CCDC1 3 ) § : 18.60, 29.56, 31.47, 34.92, 35.76, 123.35, 125.31, 132.4 
2, 133.76, 140.02, 149.79 

• itmitm La ] Na5g ,/ 2 -59.8° (c=2.05, THF) 

6) (R)-3,3',5,5'-r h 9-t-7 f f-;i/-6,6'-->^ f-)V-l,l'- tf 7 ja~n/-2,2'-i7*~ 

V|JflftT\ IlzKTHF 55ml ic TjciHb 7' )V 5.-9^* '} -f- >7 A 0.6g (16mmol ) £ x_ T fjf ; ?i 
ItU *^T»tfc 0 -<7)««^M*THF 38rn1r-^L^r, 4) -C(S)#£«L 
I^M^^ISJIt Lt#f>tLfc 0)-^ CR)-3,3',5,5'-r f7^y+ V - 7-T 

)V-6,6'-~7 7 f- ,H/-l,l'-i£ 7 - >t- - 2,2' - ~J4 }i- * X 7 x. - h 3.0g (4.7mmol)£*105)- 
tlTLfco iHTf^S^#?-£LTM#L, &e^T40Tre4flt M» L tz Q fsCSH-T^ 

si m a- <?) h * x. > & to x. r a# 1- & mm * %m t , 30-35 . 5%o m mit& n ?jc £ 

t0x.TM#L^ o Na 2 S 2 0 3 7k^^tjx.T»^, HCI-e»t U n, > , M&^ii 
UMLfco 7kJf£Mvx^-e liiDL 

9^±T»LTM!±itMUI#:^#7to # <b ti fclfiteli: * ? 7 - MzmMZ*. ML 
^(R)-3,3',5,5'-r I- 9-t-7 v f-)U-6,6'-v.^ f-;l/-l,l*- if 7xX)V-2,2'-yt 

(Rglitfi-CleUDlLfco (Jt2*l.6g, «77%) 

• HPLCCGL^Jc^^&ftg, Y*sfr ODS-2(4.6mm$xl50nm)^ffl > 21T\ 7 -fe 
h^HJrt/ l.OmVmin., 254nm, 1$ M (R)8.6nrin.) 

•'H MVIR (CDC1 3 ) 8 : 1.40 (s, 18H), 1.42 (s, 18H), 2.00 (s, 6H), 4.80(s, 2H), 7 
.38 (2H) 

• 13 CNMR (CDClj ) $ : 18.60, 29.56, 31.47, 34.92, 35.76, 123.35, 125.31, 132.4 
2, 133.76, 140.02, 149.79 

• itMf«[«] NaS 8 9 2 2 +58.2° (c=2.02, THF) 

MMM 2 - 1 2 0)-^t>f-;V 3,3',5,5'-f h7?-l/ J ?V-7^}V-§ f V-v7i-)V-l, 
r-e7xx;i/-2,2'- v -f .'V * X7.i- h Oft^tt 

1 <r> 1 ) - 3 ) t |Wl«(7)77-&-e^ L /c CD-p< ^ f- ^ 3,3' , 5, 5 '-f- Yy?- -> -v 
'J - 7*f- n/-6,6'-i?> fM,l'-e7i x. ;i/-2,2' - v 4 )V 7x- h £ , ^jfifll 1 

[0 0 7 7 ] 
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mm. 






<0 


(S):(R) 


(ml) 


{%) 


(S):(R) 




0.1 


55:45 




4.7 


10 


71.4 :28.5 




0.1 


55:45 




2.5 


10 


93.3 : 6.6 




0,5 


87.6:11.9 




16.5 


74.3 


98.0 : 2.0 




0.5 


87.6:11.9 




25 


28.5 


98.7: 1.3 




0.5 


87.6:11.9 




0.6 + 3.0 


61.1 


96.5 : 3.5 


H»l7 


0.5 


87.6:11.9 




0.7 + 3.0 


61.9 


95.6 : 4.3 


mmme 


0.5 


87.6:11.9 






0.75 + 5.0 


70.5 


99.3 : 0.7 




0.5 


87.6:11.9 


h;L-X> + 7-i2h- 




1.0 3.0 


61.6 


97.6 : 2.4 




0.5 


87.6:11.9 






1.0 + 5.0 


65 


99.5 : 0.5 




0.5 


14.6:84.5 




3.1 


31 


3.6 :96.4 




0.5 


14.6:84.5 




8.1 


56.6 


1.7 :98.3 
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[0 0 7 8 ] 

»'Ml 3 (S)-6,6'-v7 f-;V-l,l'-tf7.i:--^-2,2'-v.t~;V' 

1 O 5 ) ~C# *b CS)-3,3' ,5,5'-r h 7-t-7'fMV-6,6'-y^ f JV-1,1' - if 7 x 
~;i/-2,2'-v\^-;v lOOmg (23fmiol)c?) v 7 n n 7 7 7 3.0m1»$r^#H^T^T 
mWLtZo $k&i&<lT )V = A O.lgCO.awnoD^tjo^. IPi*tJ * 

IStKMv ^* v 7 2, ±tr« L fc Q MMM* LT(S)-6,6'-y 7 f7V- 
l,l'-tf 7 x~;V-2,2'-v;J-- ^C0^-fe^«@3#^#7io (lR*39mg N 1&$80.0%) 
#?>tl7t:@#:«rHPLC(^-r -tMt^XUCft)^, Chiralcel OD(4.6mm(i»x250mm){$ffl N 4013 
, A^t'y^v^n/V-iM:!, 0.5mVnrin. % 254nrn)-efrfrf L fY:fM--!tt|26.5m 
in.«o(S)-6,6'-77 7 j-^;v2,2'-v^- >l^^«j£ ft£ 0 

[0 0 7 9 ] 

'iiMiM 1 4 (R)-6,6'-7 7 f7V-l,l'-tf7 x~;U-2,2'-v# - )V 

%mn\ 3 (1*3 ^T, mZ-WMt LTCS)-3,3\5,5'-f h 7-t-7'f^-6,6'-y> 77V-1, 
1'- tf7x^;i/-2,2 , -v^-~;K'^x.T*^'t9a 1 O 6 ) "C# *l (R)-3, 3' , 5, 5'-r r 
7 -t-7f- ,7-6, 6'-v 7 f - .7-1, 1' if 7 x ~ ;V-2 , 2 '-7 * - ;v ^ fc JsWi |WI-f§09 7r£-e 
.M^S ^ t Hi 19 , (R)-6,6'-v7 ^-1,1'- tf 7 .x. -r- j|, -2,2'-v.+ - ^£#£0 
»35mg, «73^o |WJ#(c# ti£ @#£HPLC(^ -fe Mt^IiKlfOiL Chiralcel 
0D(4.6mmc&x250ntn)ffiifl, 40T7 7 : -f 7 7°u A7 - ^=9:1, 0.5ml/min., 254nm)-r 

fr#f L *t * , iJ#HB34.3min.<?> (R)-6 , 6 ' -7 ^;v-l,l'-e7x^^-2,2' -7 ,* - 

[0 0 8 0 ] 

ItWJ 1 

2 Kffi«c9#ffit«^ l|jStt->7 5 7 £ffl^T3,3' ,5,5'-r h 7-t-7f- 
ju-6 , 6 ' -v 7 f - , 1 ' - tf 7 x ~ - 2 , 2 ' -7 t - ,7 <7> '»#!) £fif o £ 0 
3,3',5,5'-f Y 7-t-7^.n/-6,6'-v7^;V-ia'-t'7x^;v-2,2'-77t->-;u 3.8g(877 
mnol), (lR,2R)-(-)7 7 n-\^> it-77 5 7 1.0g(878rrniol), Mko.7 4.5m"l£#|^U 

[0 0 8 1 ] 

mhtltzB&tt'H NMR-c5 v f/ft> ^<?5»f«^e>3,3',5,5'-T h 7-t-7-r-^-6,6'-v7 
f - 1 ' - if 7x-)P-2,2' - 7 1 - ;w t (1R, 2R)-(-) 7 7 n * 7 ;w 7 7 5 7 co $j 1: 1<£> 

#£>tl£|£ff B 2.7g, 7 77^,7 30.0ml, 1N-HC1 ^ M ^ v L . si fi "C 1P# ffl L 0 tf 1*1 L 
fj:Bfeg]f*;^ni?|^l-f@i|2L, 7 7 7 ~;u^&jfM£S£&LT3,3* ,5,5'-r r 7 

-t-7'7-;W-6,6'--77 f-;i/-l,l'- tf 7 x^;v-2,2'-77t- ^^2.Og^0KLfc o 
HI C L 3 , 3 ' , 5 , 5 ' -r h 7 -t- 7* f - )V -6 , 6 ' -7 ^ f - ;V -1 , 1 ' - \£ 7 x r. ;k - 2 , 2 ' -7 1 - )V 

[0 0 8 2 ] 

itM 2 

Tetrahedron , 56, (2000), 4447-4451(1 |S ^ ? *LTV^^^tlJ^T-3,3' ,5,5'-.r F y- 
t-7*77l— 6,6'-7'7 If 7 x r-;v-2,2'->?* - ^<?):)^f -5>#j^ ; ff ■=> 

3,3',5,5'-7- h 7-t-7'7-JV-6,6'-7\:><f-;V-l,l'-e7x^.)l.-2,2'-7.t-,7 0.2g(0.5 
rrmol), N-^7 7'jV773r-7A7aiJ K 0.18g(0.3rtimo1), THFl.Oml, ^77-^0. 5ml 

mUlfco ^htltzmW^U NMR-eii3,3',5,5'-T- F7-t-7f 7-6,6'-y7f)V-l,l'- 
h£ 7 x z. )V-2, 2 '-v t - , N-^< 7 7 )V 7 7 3 7 A 7 a 0 K<7> 7' 5 * .7 7 7 h fi Si * 
ti?' ii<D k m-X& »9 x ^<D|f^fit^^(j:e7x7 -iVi#ft:y>n^7 
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[0 0 8 3 ] 

H*53*« DIP-37<mr4 V^)Vmm\,im:^yy' (589 nm) 

-fe ;P lOrrni x *fc ;i/ g lOOmmCfj 10ml ) 

HR-WS 

H -^M-T-Cft) 3MS-700A1station 
MVIR 

yjliJ-W. AVANCE-400 10 
3 1 P WR<D fr < * )V i/ 7 Mi U > & h U 7 i ~ ;P £ » ft ® t t , % <D >r ? * ^ 5/ 7 h 
£ -lS.Oppmt LT«L£ 0 
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(51)Int.a. 7 FI F (#■"%) 

C 0 7 B 61/00 C 0 7 B 61/00 3 0 0 

C0 7M 7:00 C0 7M 7:00 

F#-A(##) 4H006 AA01 AA02 AB81 AC26 PCS1 AC83 BA09 BA37 BA63 BB12 

BE22 B02 BE50 FC52 FE13 

4H039 CA99 CE90 CG50 



